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Sir: 

ANTHONY L. DEVICO, TIMOTHY R. FOUTS, ROBERT G. TUSKAN, severally and jointly 
hereby declare: 



1. THAT we are co-inventors of the subject matter disclosed and claimed in United States Patent 
Application No. 09/684,026 filed October 6, 2000 in the United States Patent and Trademark Office 
in the names of Anthony L. DeVico, Timothy R. Fouts and Robert G. Tuskan and entitled, "VIRUS 
COAT PROTEIN/RECEPTOR CHIMERAS AND METHODS OF USE," hereafter referred to as 
the "Application," wherein the Application claims priority to U.S. Provisional Application No. 
60/158,321 filed on October 8, 1999, hereafter referred to as the "Provisional Application." 

2. THAT the Application discloses and claims chimeric polypeptides comprising a virus coat 
polypeptide sequence and viral receptor polypeptide sequence that are linked by an amino acid 
spacer, wherein the spacer is positioned between the virus coat polypeptide and the viral 
receptor polypeptide and linked thereto to form a single chain polypeptide. The amino acid 
sequence is of a sufficient length to allow folding of the single chain polypeptide to form an 
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intramolecular interacting complex between the virus coat polypeptide and the viral receptor 
polypeptide. 

3. THAT we are aware that the Application has been examined by the United States Patent and 
Trademark Office, and that we are aware that the currently pending claims of the Application 
have been rejected on various grounds including the disclosure of Chackerian, et al. 
(Proceedings of the National Academy of Sciences, March 2, 1999 considered the mailing 
date of the publication). 

4. THAT we have been informed by our legal representatives that the rejections of the claims of the 
Application can be overcome by presenting evidence to the United States Patent and Trademark 
Office of our possession of the presently claimed invention prior to the effective date of the 
reference identified in Paragraph 3, that said effective date has been identified to us by such legal 
representatives as March 3, 1999 (such date hereafter being referred to as "Effective Date" which is 
the earliest date the publication could be received by the public in light of the fact that this 
publication was not accessible to the public through other means than mailing and the publication 
was not published online). 

5. THAT attached in Exhibit 1 (Appendix A) hereof is a true and exact copy of pages 1-4 of an 
Invention Disclosure Document, on which all dates have been blacked out, but which dates are prior 
to the Effective Date; that page 1 identifies co-inventors Anthony L. DeVico, Timothy R. Fouts and 
Robert G. Tuskan, that the title of the document is "Single chain HIV gpl20-CD4 chimeric 
complexes as anti-HIV immunogens and therapeutics," that page 2, second paragraph, second last 
sentence discusses the "the CD4 and gpl20 are linked by 20 amino acid spacer between the C- 
terminus of gpl20 and(derived from the HIV-1 isolate BaL) and the N-terminus of the first two Ig 
domains of human CD4"; that page 2, under Section 3 discusses the production of the single chain 
chimeric complex and that in fact the "single chain protein folded into a conformationally altered 
state indicative of gpl20-CD4 complex formation. 

6 THAT we offer Exhibit 1 with this Declaration as evidence of the completion and possession of the 
single chain chimeric polypeptides disclosed and claimed in the Application and Provisional 
Application prior to the Effective Date identified in Paragraph 4 of this Declaration. 
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As a below-named declarant, I hereby declare that all statements made herein of my own knowledge 
are true and that all statements made on information and belief are believed to be true; and further 
that these statements are made with the knowledge that willful false statements, and the like, so made 
are punishable by fine or imprisonment, or both, under Section 1001 or Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. Title 18 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 




Timothy R. Fouts 





Date 



Robert G. Tuskan, 
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As a below-named declarant, I hereby declare that all statements made herein of my own knowledge 
are true and that all statements made on information and belief are believed to be true; and further 
that these statements are made with the knowledge that willful false statements, and the like, so made 
are punishable by fine or imprisonment, or both, under Section 1001 or Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. Title 18 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 



Date 



Anthony L. DeVico 



Date 



Timothy R. Fouts 





Robert G. Tuskan, 
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INVENTION DISCLOSURE FORM 
Invention Disclosure Number- ■■■■■ 
INVENTION . ^^^^mr 

TITLE: "Single chain HIV «!»120-CD4 chimeric co m pl exes as anti mv ■ 

te^fNfo^.l ' —gens and 




Printed Name in Full: ^faonyLouis DeVico 
Home Address; 4533 Peacock Avenue 
City: Alexandria 
State: VA 
ZIP: 22304 

Phone: 703-370-3847^ 
Campus 

Address: 725 Lombard Street 

Title: Assistant Professor 

Phone Direct: 6-4680 (y i<£\ 9 ^ 4 _ 

Phone Dept: 6-8649 ^ 

FAX Phonern5=#i#^ S^O s 

Citizenship ^ 

Social Security ^ber: ^HHHP^ 

E-mail Address: devico@umbi.umd.edu 

Percent of Inventor Royalty 

Share: 33.33% 



b. Signature 




Date:, 



Printed Name in Full: Timothy R. Fouts 
Home Address: 7523 Swan Point Way 
City: Columbia 
State: MD 
ZIP: 21045 
Phone: 410-309-6 J 33 
Campus Address: 725 W. Lombard Street 
Title: Postdoctoral Fellow 

Phone Dir6Ct: 410 - 706 ~ 4781 «0 ?v<e-^b Jo (L^l 

Dept: Institute of Human Virology 
FAX Phone: 410-706-4694 
Citizenship: fe^^^^™ 
Social Security Number flflflH^Bpi 

E-mail Address: fouts@mnbu!mdedu 
Percent of Inventor Royalty 
Share: 33.33% 



Signatur^^ > /I ^7^^^ Date, 
Printed: 

Name in Full: Robert G. Tuskan 
Home Address: 1 1 04 Roland Hts Ave 
City: Baltimore 
State: A/D 
ZIP: 21211 
Phone: 410-366-4370 



Campus: 

Address: 725 W Lombard Street, Baltimore, MD 21201 
Title: Research Assistant 
Phone Direct: 410-706-4658 . 
Phone Dept: 

FAX Phone: 410-706-4694 
Citizenship: USA 

Social Security Number: ^HUHHB^B^ 
E-mail Address: rtuskan@umarylandedu 
Percent of Inventor Royalty Share: 33.33 % 
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INVENTION DISCLOSURE 

2. STATEMENT OF INVENTION AND SUGGESTED SCOPE 



Give a complete description of the inventions. If necessary, use additional naees tWino* w 
Description may be by reference to a separate document (copy of a report ^ e! in olT S ' dla S rams ' etc - 
like) attached hereto. If so, identify the document positively P ' P P ^ g ™ nt a PP llcatl °" and the 

Gpl20, a submit of the envelope protein of HIV- 1. binds to CD4 and undergoes a conform, , l 

CCrTtu tranSiti ° n ^ tha 'P^ implex to interact ^Z^^^ ^ 
CCR5. This interaction permits the infection of HIV-1 into target CD4+ Jilt a a ' ece ^' or < such as 
mth the interaction of HIV-1 wM the Ihemokine ^^cc^X^Z^S^ ImmunT '"'if™ 
generating such antibodies may make a ^U^^ife^? 
construction of such immunogens is currently problematic The constrlr,inlZ i u However - the 
in.ol.es the combination ofL soluble compZnts^H W^ZlteTj^^ TTnT, 
vaccines the coordinated expression of eguimolar co-wij^w St^jL^^' .f DNA 
especially since the gp/20 gene is under the control of HIV regulatory irotets TosoZth^tT^ 
wjxmstructed [a gene that produces the too key components of the b^on 2 cS^S^^ BS ' 

codonsandis thus expressed independent of HIV regulatory proteins. TheCD4andS 

20 ammo acid spacer between the C-ter minus ofgpl20 (dZLd from the HI V., 7s1i%"^j2fi?-$ 

^iot^a^^ 

^^edfrom^ ; 

Ending, 

use of chemical crosslinkers. Optimal exposure ™£2 W^^aZ ^i^TT™^ t 

H JoLz: c rT or antagonists that act » ™. *J^ to £^% 

I: RESULTS DEMONSTRATING THE CONCEPT IS VALID ~ 1 ~ 

Cite specfic results to date. Indicate whether you have completed preliminary research u 

rTZTit N5 kD °' "" ""f"r 'he a Singh chair, molec.i LZSTscZZ , Z° 

Ths 145 kDaproiem was reccgmted by antibodies specific for either s CdT fjw 1 




HIT; 
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binding to sCD4, demonstrated that these confer nationally-dependent epitopes are highly exao^d i„ , ho 
single cham protein. Second, the single chain molecule binds to a murine B-celllfn eP Z°? , 
human CCR5 but not CD4, as expected far a g P 120-CD4 comlex as ZZu^UfaCS^^ * 
actuated eel sorting). Taken together, this data demonstrates that 1*™?%*^ ®%°*^'' 
the stngle chain molecule are interacting and folding into a stable CD4-gpJ20 comp el thTfetaZ*,? 
appropriate conformational^ altered structure . complex that retains the 

f VARIATIONS AND ALTERNATIVE FORMS OF THE I NVENTION 

™^zt?;^ts™™izs,z m ° d ' r ' c °" m ° f * i- 

(1) deleting conserved or variable regions of the gp 120 component " 

nLJfS ° r , add i nS ^ ^ Wi ' hi " ' he & J2 ° ^ponent ^at would alter the glycosylate 
pattern of the molecule, which may be critical in enhancing immunogenic^ gycosylation 
(3). deleting or extending of the amino acid spacer region 

m theSlZ l ° ftH u SCD4 Com P° nent to ™lude the two other Ig ectodomains of human CD4 

orSlvTso^e 8 8P COm P° nent <° a 8P"0 or g P 140 dertved from another HlZ HIV-2. 

% m lT^s, SWitCkingtheSCD4 C ° mPOnent t0 a SCD4 rhesus macaques or some other 

( S) t\nr n h f!T ndinS ; or altering the peptide tag sequence derived from the c-myc oncogene 

Z^hZs^mt'" m °' ety eUher 8enetiCa " y ° r ChemiCOlly '° °" '* or somber 

5l NOVEL FEATURES 

technology? ^ ***** ° f yOUr invention - How does the invention differ from present 

b. What is the deficiency in the present technology which your invention improves upon? 

Trh ^ ge " edrive f expression of sCD4 and gP 120 as a single amino acid chain Current 
technology requires that the individual sCD4 and gP 120 be purified singly and mixed at olt mal 
concentrations to facilitate complex formation. The resulting cLplexes Ls^thZ t u P n 
crosslinked to retain their c operationally altered state. By elpreZ, fthe Zeina^asintlTa^ 
acid chain, the numerous steps involved in purification, complying, ^oSS^J S^^T, 
proteins are avoided As a single chain, the sCD4 and g/l20 ^^^^^T^lf £ 
"ST OP T a \(n C0 ^/~'- These preformed complies can then Z ? pZi}L and used 
(2). The CD4 andgpUO are genetically linked by 20 amino acid spacer between the CterminuTnf^nn 
(derived from the HIV-1 isolate BaL) and the N-terminus of the first two Ig d^oThlfn^ 
This spacer sequence, s long enough to permit the interaction of CD4 andgpI20 ThS facdZes the 
expression ofgp!20-CD4 complexes in DNA vaccines jacilitates the 

nLL he , ^ Cha !?J S tag8 , ed Wi ' h ° Sh ° rl peptide S ^uence derived from the c-myc oncogene This 
peptide tag is encoded m a short DNA sequence 3 > to the sCD4 gene sequence. ThispepdSZcanbe 
used to purify the single chain complexes. P*P"ae tag can be 

(4). Epitopes that become exposed upon CD4 binding, some of which interact directly with the chemnki™ 
receptor, are stabilized in this construct without the use of chemical crosslinkers chemokme 

hL h,J Pl i° 8 Tu hQS u ^ S e T iCa " y altered '° °P timize ^re^on in mammalian cell lines This 
fr^t^ZSE* ^ COd ° m ^ ^ ^ *~ ^ '° those us'ed It 
the sequence"" ^ '"^ **" '° ^'»'» ^ genetic alterations of 

(7) The invention is the first recombinant molecule ever developed that represents a mill) ■'tr„„,;- 
state that is competent to bind a coreceptor. represents a gp!20 transition 



6. APPLICATIONS OF THE TECHNOLOGY ~ 

List all products you envision resulting from this invention and whether these products can he d^.u a ■ 
the near term (less than two years) or long term. proaucts can be developed m 

(J). Purified soluble protein that can be used as 

(a) , a preventative vaccine against HJV-1. This protein can be used either alone or n* n c / a/ 
protem boost in combination with some other vaccine strategy ° S ° S °' uble 

(b) a means to define candidate anti-HIV therapeutics that block the sinsle chain ,w \ 
»*h its intended chemokine receptor. Such reagents could include butar noTlimZ ToT^t 
compounds, antibodies, peptides, etc. "rrniea to organic/ 

(c) an antiviral agent to prevent coreceptor interactions with HIV. 

(2). The gene can be included in a vaccine delivery vehicle that exorevw th*> n™t»;„ 
into the animal host. Such vehicles include but Ze n^^X^a^i^ ^^f ion 
attenuated viruses such as vaccinia ankara, lip id formulations that deliJ^fj^of^cZT^ 
either express the protein directly or transmit DNA that can drive the exoreTsZTnf J 
mammalian cells. Such delivery vehicles can be used either a ^^ZX^ ak^'n 
combination with some other vaccine strategy. native vaccines alone or m . 

^ SUPPORTING INFORMATION ' " ~ 

L»c r 'Y e , there Pub'jcat'ons, reports, preprints, etc. pertaining to the invention? Please list ouhliratinn 

ts^SSEzr* for pnb " ca,ion <submined - n °"' » ew «*™ ■*£ ^ esse 

None at this time. 

b _ What was the date the invention was first conceived? Is this date documented? Where? r, iw 
reference numbers and physical location of lab records, but do not enclose? ' G ' VC 



